Involvement of neuropathy target esterase in tri-ortho-cresyl phosphate-induced testicular spermatogenesis failure and growth inhibition of spermatogonial stem cells in mice.
Tri-ortho-cresyl phosphate (TOCP) has been widely used in industry and reported to induce delayed neurotoxicity in humans and animals. In addition, it is known to have a deleterious effect on the male reproductive system in animals, but the precise mechanism is yet to be elucidated. The present study shows that TOCP could disrupt the seminiferous epithelium in the mouse testis and decrease the sperm density in the epididymis in a dose-dependent manner. Neuropathy target esterase (NTE) was shown to exist in mouse spermatogenic cells, including spermatogonial stem cells and to be significantly inhibited by TOCP. Likewise, saligenin cyclic-o-tolyl phosphate (SCOTP), an activated metabolite of TOCP, markedly inhibited NTE activity in spermatogonial stem cells. Both inhibition of NTE activity by SCOTP and knockdown of NTE by shRNA remarkably inhibited cell proliferation. These results point to a role of NTE in regulating proliferation of mouse spermatogonial stem cells and provide a novel insight into the mechanism by which TOCP diminishes on the sperm number in the mouse testis.